Digitronics Mode] 200 Printer and Controller 


The printer we are getting will print 132 columns on 
14-7/8" paper. Data is input as 7 bit ANSCII codes, with 
a byte transferred every 850%s while filling the line 
buffer, or 1.7 up sec per word, ignoring the extra delay 
caused by using a loneer cable. Since the buffer can use 

almost every other Hp memory cycle when filling a new line 


the controiler is designed to be served by DitA whenever 
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one of the two DMA channels is free. A OUMEE EA: 


The complete sequence for printing a line is as follows. 
A line of data is received, character-by-character from the 
Hp, and stored in the line memory. When the line transfer 
is complete, the Hp transfers a paperfeed instruction and 
printing commences. As comparisons are found between the 
characters stored in memory and characters being presented 
at corresponding column positions by the point belt, the 
hammers are released and printing occurs. When printing of 
the current line is complete, the paperfeed system executes 
the paperfeed instruction previously transferred from the 
Hp, and the next line of data can be transmitted. The 
typefont belts are operator changeable. The multi-font 
buffer automatically detects which tent is being used “fev? ) 
currently. This information is fed back to the Hp as a 
coded three bit data figid. in the status word. The 


line butfers should be set up as 
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Fable 1. Printing Speed (LPM)/Number of Columns 


Full Font Alpha/Numeric Numerics 


Font Size Ipm columns Ipm columns columns 
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64 202 132 244 t 
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Table 2. Paper Feed Instructions 


| Action P 


' No paper feed 
Double line space 
Single line space 
Slew to channel 1 
(top of form channel) 


erformed 
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Oe S408 / 
Slew to channel 2 
Slew to channel 3 
Slew to channel 4 
Slew to channel 5 
Slew to channel 6 


Slew to channel 7 


Slew to channel 8 
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Table 4. Character Code Assignments 
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48 Character ‘ne Set And Codes 
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16 Character Font Set And Codes 
FONT CoDée 
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64 Character Font Set And Codes 


G1 


FowT Cope: 


byte should be left justified. That is, unless the only 
byte to be output is just a paperfeed command, the buffer must 


‘be packed, two characters to a word, as 


Where the A is printed and then the B field. 


or 
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note that the code is a 7 bit ANSII code, bits i and 15 are 
therefore available for other uses. In particular if 7 or 
15 is set the controller can interpret it to mean that it 
is the last byte of the line; and that it is a 4 bit paper- 


feed command word instead of a printing byte. Thus 
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print out the lines: Somelhuns, Park FOO . 


TEXT rif) TEXTS 


It is not clear from the printer documentation on hand, how 
the printer handles codes which are outside the character 

set on the current font. Note that the controller requirement 
that text characters be left justified implies that when 


setting up a text buffer to output several lines under DMA 


that the Buffer may need holes put in it as: = AN 
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The 3 locations marked with the *'s cannot be printed out 
by the controller. Actually there are several "unprint- 
able'' combinations. With p standing for paperfeed conmand, 
¢ for printing-character and @ for random garbage not 


to be printed we have: 
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ae | Custer a songs 
PP Alt aa yee hy? 
cp Handled correctly Ma Sor a 
Po par? te Fl 
pe second byte not sent to printer 
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Packing two bytes to the word has ‘left only two 
control bits, bits 7 and 15. If either is set to a one No ek pil cer 4 
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the associated byte is taken to be a paperfeed command. re fi ‘? 
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This allows very efficient packing(from the hardware / 
point of view anyway). of the four cases which hopefully 


are the only useful ones needed. If it is necessary to 


- be able to handle the other cases there are two alter- 


natives: 1) take the paperfeed commands out of the text | 
buffer altogether and sent them out over a different 1/0 
path bypassing the DMA channel. or 2) noting that the paper- 
feed comnands could not be printing characters with any 

of the character sets, the controller could call ce 

paperfeed command anything with the high order bits 

equal to zero. This is nice; but now any garbage bytes 
might be taken as commands or type characters. 


Pushing on, the hardware interface is simple enough 


that we can get controllers for two printers on one Hp 
interface card. If it is intended to program for DMA 
operation, the printer should have higher priority than the 


link to the:500. So the reshuffled 1/0 addresses could be: 


10 Daconics Data channel bene 
11 Daconics Command channel eee . 
12 Printer one channel agistecl | 
13 Printer two channel oe 
14 lwk 2Minterrupt address es 
45 link command address | wae 
16 TTY | Lone: 


This is the best scheme if the Hp operating programs 
can be recompiled- else the printer could be stuck into 
an unused slot, ugh. 

To make two devices on one card accessable to DMA 


control, an extra SRQ, service request line must be 


wire-wrapped in for the higher address device. It is 
proposed that we use pin 62 which is presently unused to 
provide the SRQ line from the next card to the left, that 
is the next higher SRQ address. 

The printer status bits that can be read with a Load 
into A or B are: Printer available, 3 bit font code, and 
parity error on the last byte received by the printer. 
These bits can be wired anywhere on the bus, the following 
layout is suggested: 


parity error 


(Ue ee ee 


font code printer available 
titan a“ 


When the interface is ready for a new word to be unpacked 
and sent to the printer it will set the Interrupt Request 
Flag. This may be tested with Skip on Flag Set/Clear 
instructions; give an interrupt if enable etc. or grab 


a DMA cycle if the DMA is set up. 
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SUBIECT:. HP Printer Interface (Notes) 


DATE: 
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Phe above duplies changing of variables that specify link 
and TTY. 

Also initialization code must now be adjusted. Watch out 
case where channel assignment was direct. 


2. KDR 
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KDE 


AO data wit be sent across the link as with a write. 
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Channel Allocations 


Daconics Data 
Dacenics Command 
link ZM 

link command 
ears 


must now output ASCII without parity. 


New 


10 
it 
12 
13 
14 
15 
16 
17 
20 


Dacenics Data (9TRK) 
Daconics Command (9TRK) 
save for 7TRK 

save for 7TRK 


printer one 
printer two 
link ZM 
link conmand 
TTY 


ZM and link conmand 


for possible missing 


must put a 1 in the high order bit for skew* characters. 
must have a new mapping of skew characters to change from IBM to Digitronics. 
See Table l. 


of SHIPIT, etc. will be done. 


KO Print Routine should be put into dispatcher. 


i td 7 
wee Use the tape buffer for noi 


Thus the normal sequence 


DDT 


vy so that one can employ the use of PBF, 


6. Restarting the HP should also involve some form of insuring that the printer 
is restarted, too. 


7, DMA Channel 7 shouid be used for the printer. 
Line by Line should be sent. 
Keep the command sending logic, etc., separate from tapes so that can inter- 
leave the both later. 


*skew: 


2540 DOLE STREET 


printer carriage control 


HONOLULU, HAWAII! 96822 


CABLE ADDRESS: UNIHAW 
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Odd byte problem. A special mull character 177B is sent to indicate null. 
This is necessary so that when the text starts in the middle of an HP 

word, a null is sent in the first half of the word. The odd byte problem 
at the end of text does not occur because the last character is a skew 
character. If the skew character occurs in the first half of the word, the 
second half is ignored. | 


Don't forget to send back PFIN when finished. 

A little fancy footwork is needed to keep track of where one is in the text 
and when one is finished. Also, where a line begins and whether it begins 
in an odd byte must be provided for. 

Text is in the format show in Table II. 

The skew is done after the line is printed when it is sent with the line. 
Try to keep code below 1300B. | 


Don't forget to check print status. 


Possible problem areas: 
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printing stopping in a bad state requiring manual intervention 
implementation of null character (hardware) 

mappings not 1-1 from IBM to DIGITRONICS 

Characters that printer doesn't recognize 
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00010011 
00011011 


0 
10001011 
ey — toor obi 


40011011 


\ 10100011 
. 10101/011 
10110011 

10111011 

11000011 

11001011 
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Table I 


DIGITRONICS 


140909001 
~ 10600010 
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10001001 

10001010 


_. 16001011 
10001100 


10001101 
LOOOL110 
10001111 
10001000 


11010011 


11011611 
11100011 
00000011 


Mapping should b 
What to do about 


none 
none 
none 
none 


10000000 


e done in KDF. 


non-meppings should also be wirried about. 


Table II 
este character (one byte) 


' Kvtext size 2 size 2bytes 


jah ante” 


Single-line 
Double-line 
Triple-line 
Channel 1 


WO ONION & WW pO 


ba ju 
bh & 


RA 
sew character 
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RL 
text si 


ze (2 bytes) 
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Skype 3 


etc.. 


